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[ m&m 2 1 mguB i iBjR©*&re&tc *» i >r , Mia 
isigi, *©«^*!j««*«:«Ki-rs«»ist©iai 

[3»3jOH6 ] 1 7bM3 ©i»-j*n*» 1 tatS©*&S 

^ffitC*JC»r. *JBifc«#©JSifc»*FMaMW-*C4 

ic «t o-ccMs^seft: 3 ts- £ c £ ^itsfc <t -r s tsmjim. 

[»3»s 8 ] M^g i 7bS7 ©t>-rn*» 1 IBf£©*&m 
2rt£«cte<,»tr. Gtrafc u < «f MgaH«jia»<o«FiHBE<t 

[si** 9 ] tmm i Ji)i8 ©c>-rn* 1 fei£©*sn 
¥«{*jsi^14#^©5 *s4>&< 4 *> i -^4^*^^©{4 

im>m i o ] nmm i t& 9 ©c»rn*« i fet&©*& 

im^m i i ] n&m 1 ogBtR©j&*#&«:fc<,>-c. 
tM**ittFMseiiJ«ttik*SE{t3**«w. ^rara 

Pi, ttUilbEHHI*. X7X^4>©r£1WF-&^<«r§ 
tt^^L<»^^>©mM*^©l/2JjiT4-r€>C 
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1 2 ] »3jt3B 1 Tbs 1 1 ©c»-rn*» 1 tats© 
*&«*j*{c*ji>-c. 5^5>«:<fc&iWl©*i^ fifB£fc 

l/B*IHJ*. Ts£;#>6f#6*a£S i H 3 r£tt#-?-©*ifo t 

©1 . lxl O-'WiHSraoitl.^ Xtt. 

cne>wf©"#iBiJ: o*a< f&c t*** 4 
& 

10 T =» (Ax) »/ (2 D) 

iiL. D»aOR«»"CD=2. 5X1 0 3 (cm 
» s' 1 ) . Ax««@*>e>S«?$t?©iSf* ( cm) 

[Hwoii 3] mmi 2 ia«g©i&m^fficcfct,^T . 

©i/2«Tit5ci 4 r z&n-xm* 
[ hwss 1 4 ] sfi#JS 1 1 3 ©c >rn*> 1 tats© 

20 ^3ttSX^Xvifc©rS1^^*fcW*Ste^*fctt 

[W*3B i'5 ] mmm 1 4 saB©i&w#ffiK:*ii,»-c . 

PS. HWjEOKfflfl*. ^^Xvtti©ffittlS^*Aitt*gtt 
^F-* fcB -f * >©^Sfe«#© 2 fg«_h 4 m&T t-?Z> 

-a-^/c«6©St«ms^©^^S"c* 

30 t. |WBW»ift*#©«ffi^©*&«W«e*** TiU=r 
>. — ■ D "i? a % S*^c4©. ISBIisSd©^^ 
^ h-*>»©«^*jqiW'r**/x*JBBfWK:«l&-raci 

[M*^ 1 7 ] IftsJOS 1 71>S 1 6 ©t»-j**i*> 1 ia*£© 

[»*3B 1 8 ] nam mmn ©t»-rn*» 1 fate© 
* ffl <- » "c x 5 x v £^ Pel e*j *j j; o*b# pa w kj& 

>. 'MJ-^A. S*^4'©. SHSfiS^-©^^ 

2 0 ] mmm 1 8 KKtwjflFfflaf'^ x?* 
fit#s*fln.»r. *i»fl«Bi©8aa*>u<ttif 

so [lt*«2 1 ] 8»*3S1 8tcBWO*JBift^X^ 
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[ nam 2 2 ] m*ji i6*fc«i9 tcKsencoMmts. 
ism. 

m&m 2 3 ] m&m mm.22 ©i>-rn*> 1 tats© 

*jS{C*Jl>-C. ttfflT*i*J3iR©JSi««# 10-800 
M H z ©ISHK * * C i i f * #3*{**B6:#8c. 

[000 1 ] 10 

mpx. v 9- > ^«aatcffli»p>ns]S&*«@^©*&«^" 
■rs. 

[00 0 2] 

it. *5«fcCf. (&W**BL W»SJMbJ*ft^©*ift»fc** 

^*e>n-rt,^-5> = cn6©s**S8/crsfL/i/^^x-7 20 

M^il/t, igJl&m^DiSieJSifrfb (3 0MHz 
~3 0 0 MHz) #s&£„ flEJa^tiCj;«3SfMiSS©lS 

t. Res. Soc. Symp. Proc. 
Vol. 424, pp9, 1 9 9 7 (CiaStVCO 
Wc. a-S i «cR4frbt>SWi4L/-CffiB3ia-C 
^•SfMfiAS i?^©l^iii« D D aKSS!Jg^C©lRS5ja^ 

(VHF) ^Ln^Ci^fMotttl,^. 

[0003] iC^^ C©*J*JHift (VHF) «c£S 
tSUti*. ^-^®»M«A5itL^i^-5^*5^^ o c 30 
tilt. H5fKJl^©}gS*^ffi1f-YXi|Hl@e©*-^- 
T&-5C4#><d. ^^&4-C£D£K»*i£££B4-r 

&£fc#43f;?.6*l.£., 

[0004] w-n^mm^m^tcm-^, nm?-{z& 

30 cm****.. $/ctt. H««*J3-0MHz*iB*.5 
4. ±IBSSE^©15^^4^0. *«<*t5JMJJffS 
l/CMH*URJ**&— tt± 1 0 9<©jlRS*sHII«:tt4. 
[ 0 0 0 5 ] m 1 0 tt. «WcHttS8*»6©®**4 40 
0. 8£ftfcSjEEV p p *i<fc CM 4 oT, 

1 0 0MHz-C©«BE^ff©— flit 4 kit >T 

««c^xv^ffi©fS«4orffli>6ns. 

n^ci^s. c©<£ stcs©©— ®0f©^cc*&m 
1 i&Mmvttmt&itMmtc&G-c u * 5 ©-e, 
5ea«©iB^*i»± , r'5fc8J)«:«fiBoEgffii9f«:i&m-r* 50 



[0 00 6] */c, Cft4> HSf4-23 67 8 1# 

^tswiatis. eta*. w?«ssffitt^ 
jfcRtftfcioKSstu 7^-m®«mffi#©JiHtcai* 

[0 007 ] 

X#3 0cm£Mx.. S/cl*« JHiSSfc#*8 0 MH z ^Sl 

[0008] 01 1 K6 0MHz fcJ: t>* 1 0 OMHzT 
4 U fc 4 © => y-m@±iC*. D -SmiE^-TlJ?:^ 

-r. 6omhz ~cixmm#}— asE^s^oti^ 

lOOMHztttWl-Kft-jtl/Son^. 
[0 0 0 9] 4.>S©$&^{4^* > ISffliiSWfC^ 

[0010] 3 e.CC. *fXHi> igM£^3&4©S$l]g^ 
fr£^J6-r&4. Sfflttg^-5-CL$ j 5 4S i 5raS^ 

[ooi i ] JWJioJ^&rawas^'cfcaastt. c 

nSt?WcixiS«Mat, Res. Soc. 
Symp. Rroc. Vol. 37 7, pp3 
3, 1 9 9 5CCI2Sti-Cl.^J;^JC, -^^©^SflN 
4S*fffliJ(ca^©jfet,i';r^^>^ (aj jv) &mWf? 

[0012] ^^©^^^^©jgw^fr* 

. 4 s i n j&©ft*;tf ja£m@.Btf££ 3 i± 
1I®c£D£»E#^£^&<^-S&©-e*&.> L- 

o 6 . c ©^^(i^ffii^^ffi^ 6is < -r©-e« 

si n?S© i 5%^6^g|5^m&i:K^-r^«J; 
©l/8SSStt*f). -eftSriffi^-SKH©**?— {b« 
[0013lil2iC100MHz "C^tf ^P^©— SS* 

dx©^ci<^;t^^>x (n^;i/) -c^L/c4^©m 

E^€:^T„ C©^^^:, ^»F>3 0cmggi3; 

f)> c©S»^WS8JS«:fflt^c4*ST#J&w^ 
[0014] *:^5i±IB©P® ; Sr^-r5/'cai)tcA e t$ 

(VHF) *fflC>*fiW«S^©«&«*ft. iS/H 

4?rSW4-r^>„ 
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[0015] 

z^mttz. 

[0016] ttfc. W.&<Dte&£L*ftO'r:mmmicte 

mu, i o©*^*^©^ t fewpti < i & i o©<4 

tB£©M£B$FWc^{b£i±£c£* s BfgT C© 10 

Hi. *©«^*£*«#KWIT5WSS£©lffl«:# 
[0017] J*fflaflW©ffl«att*FMSE*WS 
FMX»JSIift»<t«ai©i'7 h/t*->*SMt3 

ja?s^©B#ra^b*. 3>hr»-ir'cw«ii'r*ci*j*f 20 
[0018] ftmvmuztcizFM&.mmmsi.* 

sB#ra. juw*? jro'^a© 5 %4>& < i «> 1 

[0019] £/c. flM4fc«FM&SIJSi^*"£fb3 

•sajgw. Banians. ttoiEwsna*. %mmnn&-e 
[0020] (atats/ttiFM^ifiSjS^^bs 

ttM^-fc 1/ < «v£tt#T-& b < tt -f * >©tiWWMlW> 1 
/2«T£-r-SC£# 3 $f£ Ll>. 
[0 0 2 1 ] 7p9890Cisl,*X. 2^>{CJ:SS«-£?t5 

HI*. T5£ ( 1 > *»6»6-h*S i H.iStt^f-©** 

©1. 1 x 1 0- 4 ^fJ<!:|IKK(ClalDi-rS*\ x«c 

n 6 M^©B#m j: <o m < -r & c £ **» * 0 1 ». 

[0 02 2 ] t= (Ax) V(2D) - ( 1 ) 

{IU DttJ«t«ff«'CD=2. 5X1 0 3 (cm 
' s" 1 ). Axtt««3&»6*«*t?©ffil* (cm) t-T 

[0023] c ©»£•«:. fiDH*»bS**JWH. »#ffl 

MR. ttO jSU«Ha*. |WBT*A:ttl. 1 x 1 0-» 50 
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is© i/zinrt-tzttwwicitf&u,*. 

[0024] #XEE;fr5 0 mTorr T-©S i H, X^ 
X-ntiKJBWSS i H 3 ttgifcfe-C**. 

[0025] cnccMur. 3 tucfomm^tfiftMistc 

tgtt^F-. fflittf. S iH 2 ©J^t*«*>«c.2 . 47 x 

io" 8 f-fcwtc-rtffci*. t<Dtc#>. i/^isic&zwm 

45£E-r*WBI*WS i H, r*S„ — SfiSIt* 
©*ffiSJ6*'aj5-r*©«. C©S i H 3 fStt^tCjD 
AT. Hi^7^*W5. — «tc» JM"tfcll**lfll 

=7 Xv*p 6 "WRtc AS* - *" 5Ci * LA > £ 6 n £ 

^©M». cn£«JK*Nc. y^XT^hfcW 
i£**£S* 3 -£££#. ^ffiftcfflte^tesawm*.- o 

tftCjefiElfi©!!©^^* LT *S St^Xv^iO 
FF©«li4-5tl>4. £©<****&«»£. Ctlh<D 
^t?*ji/©A*tJWftWti'ru*^. e*i*jfeWi§tf& 
ofcabtctt. 3e«gg-©flS©W»-«J««|-U"C*"r*»6. tt 
©3g^5W^WlU"C< ^>S-C©B#Fb1*5. ?*Stl)l'<Dm&tei 
.lfflfelT{C!&-5i^"S* 1 *.-S. Ifc^ot. S i H 3 KML/ 

tit ±sfi ( i ) -c^ii^Ton^fiKSSW 

*©5t*. -rftto-fe 1 - lxi O-'^JWTK^ffifc* 5 ^ 

raT*s©-c. ±fs©<fc ^ ^tt«st*4ciK& 

So 

[0 0261 -*, ^^^fcixtJ^XvOFF© 

hb mat -s ffiitji^ * ^ «rs^^F * /c « >r * 
mtefcmicmmtzm^icte. ms^it^mmm. 

fc» -T * > ©^feSMfr«fc ( 3fi<. *»o 1 0 {gfelT i 
t5Ci U < . fECcSfi L < \t 2 fgfe(±4 {g« T 

[0027] 2fc^BJCC^Si«Jli!5-7'7X^Sb^,S». 

_hiB©^**s *m c^r x ^ x v *^Rgiw*j J: o'b#f^ w 
ic^tt^-t+sc tfcj;^. 7*^X-7F»g©rgtt^-©^*. 
?:i5l5^^ b-T -5. C £ <t T i> . 

[0 02 8 ] ^^{C^S^aSft-ISJg^tt. ±IB©iS 

[0 02 9] *|felBK:«S*a|«Rj6-#ffi». ± 

i5©i£Jg&-^Xv£-iS#&&ffll,>-C\ ^tt©»K*> 
Klii^> y©lSiS^ b^ia 5ci ««« i -r . 

[0030] ttffl-rsHSHiftojaitaRtt i o~8 

0 0MH z©t5HtC*-SC£^Sf*L/l=>„ iftjg#t©jg#t 
«CW 10MHz ?:T[h1 S t . SUSAt^ 'J 3 >i*f I8i& £T 
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actttt^co-c. m®&<DTmm& 1 omhz t u 

fc. — JIi£$C#s 9 0 0MHz £±SIS t . <ifB^D3 
F M^ISCC iotS^fc £J8& 5 X -?©iaj— f b^BSt 

WL(0±mm^9 OOMHzilfc. 
[0 0 3 1 ] 

[0032] (mi (D-mmxm) ii-§5 * io 

■5. 

[0 0 3 3 ] EH8C7jVi\fc5K: % ^XvCVDlgJK^ 
glAlt »1S2£HX9fflt?*£:^>^3 <t, COM 

* 3 «-cs«2 cc*tsiea3 ns ^ y-*® 5 

c©^*-«B5«:*&W*-&l&*igf&8A&***. 
-CC^„ *^^ + >-'^3«0^L^l : '^maSS ; ?r^U-C 

g&^stOr/teiSilb. rtffi ixio-'-ixio-' 
To r rfflK*-CXS»*Sti*J:5{Cttor»,»*. * 
/c. JCS^i>>^3rt&c«0if;G&C>#X«teW#^# 20 
5'©a*tc»:W6*i. #x«;f&ag#>£>*{Jg^ci-tzX;tfx 
£ O T -> ^ > ^ 5>> ^ #X 3n5i, 
^©^CSfflUTLrtPfc*® 5 £S®2 ^©IBJCCgllg^n 

Hz x #x 3 ti J: 5 ec tt -5 rt . 
[0034] S«2»7-^Si4{Cj;i5^3n > l*J 

■^tC&oTC**. m^iatmZ 1 mmxipB4 6 

0mmxfi34 6 0 mmlMX©jtBJ*;5X$g£:ffll,> 
ft:. 

[o o 3 5 ] mnmmtv-c<Dzr#-mm5\x, 30 

&©-?£> «5 . 4 0©*&Sj£ 7 -CHlgg8 A©$&M^ 

©flfcfrSSffHcEgS n/c5lL^S8Sg|5W©SB=^3-^tC 

520mmX520mmt-fXT*0 1 ^mffiSWtii 
^jUSfiS 6 m m"C& &„ 

[0 03 6] *S«eI3S8 A&Ctt. i!5jg|#^JSi§9 . #12 40 
f 10, 7x-X->7^- (firtB^^^) 1 1, l*t© 

wm& i 2 *j j; i *t©^i£ i 3 p,nri,^. 
&mmm&9 1 o^in ^©ttmis 1 2 
tcjgfftsn. ftumsi 2«s^i atc-en-enga* 
3 n. 3 6 cc&s&b 1 3 7 tc^n^nsi 

3 tiros. 

[0 0 3 7 ] »ES1 0©m^BS§«2o(C^i!gU. - 
^©^@SStc«=i>f^"^ 1 4"C|g|ijflJfflJ3n-5 7 
*— X5/-7$r— 1 1 jWttW64vCO£. S»K@I8«. 
3 6tC2-otc-en^n#ilgL.. IMM7t^l/Til5 50 
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[0 03 8] lKJ89iitEl&StS9(C«£tftatt^6 0MH 

<*3R-?©T^py«EEWffllSafa[ffl»*fflt>A:. 
JSS9*6ttK51«aift (VHF) #|&fii<*ft, CflW 
SSlOKi-jt^BSti. 41MB 1 2*5J;0*M^1 
3, IM.^7tAOt:ii5K|&lSft4J:!>K5:-»t 
OS. 7i-X->7f-l Hi, 3>ta-*14*6. 

&6nsjffie©^f--*te#tc*--Jor— -£M©#ffi 
vHF^tsi 0 0 kHz-cwafltfaawrsj^tctt 

[0 039 ] H2SO'H3tC7B-r«i:^(c. (t*M> 

5«C«»Snri>S. tBMBI?-6 3#*j-9-?V>if6 2 
tcj; 0 |5IIA-5r- 6 1 ©SteiaKiK*) W 5 
#S$r--/;l/6 1 ©J**#>6*fc&3*VCOS. ^#5fT-6 

3 KttflB»K:nn-S"'51ffi»©?L6 4JWfcfiS3*VC«,»S. 
lajfA-ir-^Jl/B 1 rtOi/^iS 6 6 tt^^ftfeiie 8 *S 

«fco*5#^-©?L6 4oc-en-etiiijiL.rii-s <> ttxm&m 

6 8(C«X*W0C*«#i&7K^XH a jWD&SfttV 

;i/6 n*3©#x3m&g6 e^m^-n^mmie 4*$j:j>'_l 

i§S?L 6 5 6^tiJ L- . 7 RCK-tOfflHtCfiHaET 

^ x v it j: d . $&m gm&vmmm * e 3 % £tc ^ 

c©J;^^*^**x©?>;#^{cJ:«9, mw**^ 
i ft SiteS* 7 ^-©^Si&^JSJS^©^^^ h £ 
A— f-^ ^;l/©^*S)!i*WicP^±L/-ri^ 0 
[0 04 0] ^(C. y^XvCVDSIIII^fflC^^ 

[0 04 1 ] SSlJS^^tU-C. cmx 

4 6 cm, SSae?:2 0 0 , C 1 XSS^ f >^*©F«gBE^ 
150mTorr, i-7>^ftlSK50scciii, 
7R5ft#X#y6S;£ 1 5 0 0 s c cmil/fc. 

[0042] nmmmts<Dmm.mmj£<Dj: ^k6om 
Hzr*o, c ©iffl^^-c«Btfai© =fc 5 ccee*©tems 

[0043] 04^15^ x Ymmtfommmictt 

S©— 5£M(cS:^ L^c t^<DUmM&^^-r^>X7c 
ft^m-chz>. c©cfc-5ic. — s©{4ta^-ct*^fiig© 

©^{fcic J: 0 . JSfiiSWe^fbr * C £ £#^- 

6ns„ 




[0044] *c-e. ^mmmmxiz, 2 mmo^m 

[0045] i> L±iE©{4tI^*^b3-t±SB#ra 

=f- • m*U£&w&-?2>tc#>mffi.^<Dtftp>frf- • Wrf- 

&C>7 , 7X^OFF&CfB13T£t^tft£«'£4>&££ 10 

#»£&*>. **i o ftjuttcigv-*- ^>i»^ 

#* 0 . »#ft SW**WH £ ft'* Wttflat^ 'J a >i¥M 
^M3i% £"-C«ffljH#s& o A:, c ©fc*;*cffi«©*t5 

"So 

[0 04 6] $.tcy 2-<DRt>K)lC, mffl&Z 

?reg-c* & % <sr©ra»w* -s . . 20 

U c©7*-X^:7#- l l ©wa.titfBSEW«:J:9W 

© 5 ©- ^sgflwcc«i^-r z>i$mm.mt}<D<iLte&ttLy&&M 
<Di%mwim?j<Dmm*^>7 \- ;* -en >&©-?. *&bs 

^ftft«6-?i*«£D-s£>©©. ^sfssMS^fre ms £ 
«e 5 ±<DWEsmai6*fi¥#nt s n. nffi 5 £ as 2 
£ ©«!«:£& 5 ti-s x^ x-rcD^a^— {b ^ n s „ 

[0 04 8 ] C©<fc5fcffitl£W@i&8A*ffll>-C«lS 30 

1 0 0 kHz -e-mmifc&iKjS&M-? & c £ tc j; o . mm 

_Bc£ D -S^fi^Wi^itJa^-c^tt^- S c £ (c ft 

^ • 1H 1 ©? -5 » **»H#|iflttkt5£^^bl/ft»r» 
©-C. ^1-ftBiJl-C. Jlift?*3— ft^H©^*^!^ 
ft->/c 0 

[0 04 9 ] 2 hlC, ^<&l>< O^CD^a^rOMMii 
gM4fcix.ffl4, 0 5&C7jsL'fcJ:5K:ff-« l JU C 
ft£:a>t: ^-^SC-OX? F- LTfc*, -e-n?:fe£CC 40 

-;UT-5c£KJ:f3. HgUSJ*£*i v MMMK£fc±5 
%«rt«c ASUJIt^-C* & J: 9 &cft -o tc. 

[0050] mmmmnt)<Dmi*mz, nm&mm 
(Da&tmjjamtticj: <o umztiz boo wsgrig 

». *Pimvife^S8ih^>> ; ^^TFTtc£>S^±5% 50 
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[005 1 ] <*2 ©3B»£flO 3«C. IS 6 £#R3Lft 

si3&s±i2Si tram £ i«t itmm-r * . 

[0052] X^ X v C V DtSJJU^g 1 B ©ffijg&Afi 
©^ttHISCCttfltfBSEBSS 1 5 jWRW 6h. 3 6 K 2 o 

mm^m^tc 0 mmnemmso it±ssm 1 ©*«?&« 

£151 Cfc©*^*:. *HJfeJB^-C«C©J:^ftlBf#ft 
«fiST£j£lfe*#5SS©l&W.£ 7 * 2 o© X;U- XtC# 

icmm^ntcn. fenMi&ftbx'mmsicwfla-rz 

C£tC«t0. ^SEie©fiia ; SrftlJt»-rSC£3!)5Hi*S„ 
[0 05 3] *2gf£gffit©£tK 1 B^^oTSSJgf*^ 1 !: 
b/c. *fM^ft£L,r. I«t^X44 6cmX4 6 c 
m. ttSSlK^ 2 0 0*0, f >^-5©f*3E* 1 5 0 

mT o r r „ Vv>^X^i^*^r 5 0 s c c m, ti&tfj 

x#t^ai so o s c cm. ismwxDffl&mze omh 

z £ Lfco 

[0 0 5 4] C©«i«feft"Cfe. Jftiittf. fiffl^OS 
£ 9 Ofi-C04 £H5 iig«©«BB»BE»^*«»6n 
/Co tctc L> . MMiiS[©iffi*t<ii« 1 / 5 ^K/c o fc 0 
■[0 05 5 ] |8«l!B3RI*6flflJ£U C©^^BU^© 
3 53-P^^fetBMOK. a^*© 3 »IH*ffiffi^9 0 fitted 

% . tfc*B^!Bg§©5eteK: *01MPRShS200 Wigt 
M$E UfciC6, ¥£lffl-e 0 . 4 n m/#eS©S5Sfilii 
S*^#6n/Co C©£#. &m*± 1 5%itCl,it,i 
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